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APOLLO 6 (A-2 OR AS-502/020) OPERATIONAL MODE I

LAUNCH ESCAPE VEHICLE ABORT PLAN

By Dallas G. Ives and Samuel R. Newman

SUMMARY

Mode I launch escape vehicle (LEV) aborts from the Saturn V vehicle

launched from complex 39, pad A, exist from lift-off to tower Jettison at

184.78 seconds ground elapsed time (g.e.t.). The mode I LEV abort cases

for this document assumed a nominal launch vehicle trajectory, nominal

LEV performance, and no winds. The mode I LEV landing points exist from

near the pad to approximately 493-n. mi. down range from the launch com-

plex. The highest altitude achieved from a mode I LEV abort is approxi-

mately 462 266 ft and occurs at the 184.78-second abort case. The mode I

LEV abort data are considered adequate for positioning of recovery forces.

These mode I LEV aborts do not violate any known spacecraft constraints.

INTRODUCTION

This document presents the operational mode I LEV abort plan for the

Apollo 6 (A-2 or AS-502/020) mission. Modes II, III, and IV abort plans

are presented in reference 1.

The LEV is designed to accelerate the command module (CM) away from

the launch vehicle to a safe separation distance and far enough down range

from the launch pad for safe water landings. This procedure is designated

a mode I LEV abort. It covers the portion of the powered flight trajectory

in which there is a high probability of an abort requiring rapid separation

and acceleration of the CM away from the launch vehicle. These aborts are

characterized by high accelerations induced by the launch escape motor

(LEM) and high aerodynamic forces induced by the atmosphere at low altitudes.

Mode I LEV aborts exist from lift-off until the launch escape tower

(LET) is Jettisoned at 184.78 seconds g.e.t. They are subdivided into

low, medium, and high altitude abort regions. Each region has its own

distinct abort sequence of events.
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ANALYSIS

The analysis was conducted using the Saturn V AS-502 launch vehicle
operational flight trajectory (ref. 2) and the mission data specification
document (ref. 3). The launch escape vehicle configuration is presented
in figure 1. This analysis assumeda nominal launch vehicle trajectory,
nominal LEVperformance, and no winds on the abort trajectories.

The following is a summaryof the modeI LEVabort sequences.

T=0

T + ii sec

T + 14 sec

T + 14.4 sec

T + 16 sec

T + 28 sec

i0 500-ft
altitude

(b)

T = 0 sec

T + ii sec

T + 14 sec

T + 14.4 sec

T + 16 sec

i0 500-ft

altitude

(a) Mode IA (0 to 41 seconds g.e.t.)

Fire launch escape motor and pitch control motor.

Deploy canards.

Jettison tower and boost-protective cover.

Jettison apex cover.

Deploy drogue chutes.

Deploy main chutes if the g.e.t. _ 3_ seconds.

Deploy main chutes if the g.e.t. _ 38 seconds.

Mode IB (end of mode IA to 64 seconds g.e.t.)

Fire launch escape motor, pitch control motor is not

ignited after 41 sec.

Deploy canards.

Jettison tower and boost-protective cover.

Jettison apex cover.

Deploy drogue chutes.

Deploy main chutes.
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(c) Mode IC (end of mode IB to the time of tower Jettison)

T =0 sec Fire launch escape motor.

T + ii sec Deploy canards.

23 300-ft

altitude

+ .01 sec

Jettison tower and boost-protective cover.

23 300-ft

altitude

+ 0.41 sec

Jettison apex cover.

23 300-ft

altitude

+ 2 sec

Deploy drogue chutes.

i0 500-ft

altitude

Deploy main chutes.

These sequences are presented in figure 2.

RESULTS

Table I presents a summary of the Apollo 6 mode I LEV abort trajec-

tories.

Figures 3, 4, 5, and 6 present altitude versus range for aborts

from the pad, at 41 seconds g.e.t. (end of mode IA), at 64 seconds g.e.t.

(end of mode IB), and at 184.78 seconds g.e.t. (end of mode IC).

Figure 7 presents mode I LEV abort landing points for aborts off the

pad through 65 seconds g.e.t. These landing points shift as the launch

vehicle goes through its roll program. At approximately ll seconds g.e.t.,

the launch vehicle rolls from 90 ° east of north to a flight azimuth of

72 °, which is achieved at approximately 38 seconds g.e.t. Since this

analysis did not include winds, all of the aborts have landing points in

water. However, the landing points for aborts off the pad through

15 seconds g.e.t, are in the region where the water is less than l0 ft

deep at low tide.

Figure 8 presents mode I LEV abort landing points for 70 seconds

through 184.78 seconds g.e.t. All of the landing points are in water, and

the landing point for the 184.78-second abort (end of mode I LEV abort) is

approximately 493-n. mi. down range.
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Figures 9 through 12 present various mode I LEV trajectory character-

istics. Figure 9 presents apogee altitude as a function of abort altitude.

Figure lO presents time of landing as a function of time of abort. Figure ll

presents total load factor as a function of abort altitude; this figure

shows two plots, total load factors during entry and during LEM thrust.

The total load factor is the resultant magnitude of the X, Y, and Z loads.

Note that the maximum load factor, 13.7g, occurs during entry. Figure 12

presents the total load factor time history for a mode I LEV abort at

184.78 seconds g.e.t.

CONCLUSIONS

i. Mode I LEV aborts for the Apollo 6 mission have water landings

from near the pad to approximately 493-n. mi. down range.

2. If there are no winds, landing points for aborts off the pad

through 15 seconds g.e.t, are very near the beach (470 ft) and in water

that is less than i0 ft deep at low tide.

3. An on-shore wind of any magnitude will probably shift the near

pad mode I LEV abort landing points onto the beach.

4. The mode I LEV abort data presented in this doucment are considered

adequate for positioning of recovery forces. The data will be updated in

real time by the mode I LEV real-time landing point prediction program

using measured wind data prior to launch.

5. The mode I LEV aborts do not violate any known spacecraft

constraints.
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Figurel.- Launch escape vehicle configuration.
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